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PROBLB~ IN FLOTATION. 
By 
W11118lt'J Henry MCCartney. 
A' 
THESIS 
submitted to the faculty of the 
SCHOOL OF lIiI~lES AlID l£ETALLURGY OF TEE UN IVERSITY OF ~ISSOURI 
in partial fulfillment of the work required for the 
Degree of 










5 . Data, curves. Figures, etc. 
6. Conclueions. 
3. 
Little has been done to claseify oils on the basis 
of their action G.S flotation agents, eitller for their froth-
ing or their selective qualities. The only available inform. 
ation at the present time is an article by C. Y. Clayton and 
C. E. Peterson in the 1j~ining and Scientific Press of A.pril 
22, 1916. 
This inveet1ge.ti on was undertaken chiefly to aid in 
effecting such a classification. 
Flotation of mineral on the surface of water by means 
of the fnthing process is a problem which is receiving much 
attention at the present time. portions of the ore which, 
after mill treatment in former times were lost, can be and 
are today retree.ted by flotati on a,t small cost, B.nd the 
percentage of extraction of the mill greatly increased. Many 
mille have increa.sed their percentage extraction from the 
customary 70 % to 8, % and in some few os·see to 92 % of the 
valuable mineral. 
A development of the Hoover type of Minerals Separa-
tion testing-machine was used, with an air-lift to complete 
the oirculation of the pulp from the bottom of the spitz-
kasten to the upper portion of the agitator oell. A half-
horeepower motor was u8ed to drive the impeller at a con-
etant speed of 2100 revolutions per minute. 
Skimming of the float was affected by means of a flat, 
round, perforated spoon-skimmer. 
The taile were sampled by a glass tube with a 
wire through it attached to a rubber vtopper attached at 
the lower end. (see diagram). This was placed in the 
pulp wi th the bottom end closed. It W8,e then opened and 
cloaed again, and when filled was withdrawn. 
All the concentrate and the sampl.e of the tail e 
were then placed in pane and dried on a gas hot-Dlste, 
weights recorded, and analysed for their zinc content. 
All factors of operation remained constant ex-
cept the kind of 011. 
Each charge was as follows: 
water ••••.•••••••••.••.• 3200 gill. 
Ore ••••••••••••••.••••••• 400 grm. 
Oil. • . • • • . . . • • • • . . • . . . . . • 4 drops. 
Time of run ••••.•.......• 15 minutes 
Speed of impell er ••..••. 2100 R. P. M. 
4 
The ore showed by checked analysis 1.75 % Zino. 
It is from a sludge pond in the Joplin District. 
V.S",J o.c, E 544 B-C The Tyler Standard Screen Scale 
Cumulative Direct Diagram of Screen Analysis on Sample of (VI OLf.< 1 a I #' ~ 9 7 
100 
Name u", vc.Y~I::y O~,.J'1lS'OU"'; 
.school or (V],'I1",:;'.."IY\<l.lollv,...s'l ' 
l j 1 
Date~)LJ ..... 12",......1...) Gj.........,I"",b"--_ ____ _ 
f ~ tH 11'00 T.ut' M"dlt VV,:t!. t-------
'~ ROT APT E5I I "< G .s II! v ~ 
, 
- .s ~ Ill{ _ "'~ H. t + 90 90 
TU"M.J"ll"ti-J - T 









-" - , I 
I -
------ -













" - - - - -
--
" 
- - 1-" -~ 













"'" .0 UJ U 
60 
- - - -








"1 w a. 
+- '0 w 
, I > g 
:::l 
'0 
- - - -
1 ---
-
..7 I 1 1 ! 
- " , [ 
/ ++< 






-...... / ,.--- - - " - t-. - r -
-
---






~ RATIO 1,414 
." 
~ 
Indl""u tho Seret'll 
Crulhed through 
ADd .bo Fiut 









• •• ·_a __ ••· ... -_._--
, .. ... ........ ..... 




... ..... ,,- ...... 
" 
,,-
_ .. --- _ ...... --- -- -.----
_ ........... -........... 
. -- ..... -_. -_ .. -_. -- .. -. 
--
.... _ ............. _ .. 
........ . ... -. -_ .. -----
---................. _., 
"::i1il::eci:.;'::::: ::: 
_ , ,,_g~1:l::I,_O,,"- ,,,_ .. 




.... --. --.... _ ... _. _. _.-
























:::::::::::: ::::::::::::::::::::::::[::::1:::::::,::::::: ::::::i::::: ::::::: ::::::: ::::::: :::::: 
, , 
:::::::::::: :::::::::::: ::::::::::::1:::::::'::::::: ::::::: ::::::: :::::::::::::: ::::::: ::::::: ::::::, 
13.33 .106 
9.423 .092 
6.680 3 .070 
4.699 4 .0e35 
3.327 6 ,036 , 
. .. --------- -------.---- ············1------··-_·-· ·· .-. _. -..... . _- ___ . _._ .. ---- - .. -._- - ------- . _____ * 2.862 8 ,032 
1 .661 10 ,036 
1 .168 14 .026 
........................ · ........ ·-·1 ...... • •.. -........... - ... .. -.......... . ... -.... - ........ .... . 
"""" "-,, ,,,,,,, "-",, -",,,-,,,,,, -""""""""""" """",,, "1"",, ,,,,,,,,,,,,,,,,,,,, ,,, ,,, --,,' """"""",,- --""" "" ,-", -"" """"" "" """", 
.833 20 .0172 .... -- ............... -- .. · .. ···----1··· .... -.... -........ --- .. -. ...... -,---..... . . -... -.--... -.... --
.689 28 .0126 ................. -...... --- ... ---..... ---- .. ---.................. ·--···-1· ····-· ... -......... - .. --.--
.417 86 .0122 
.296 4B .0092 G:f{ ii M;:!: :::: -":': :::.::::::::: :::. ::: :::: 1 ::::::: ::: :::: :: :::::: :::: : : : : :::::: ::::::: :::::: : ::::::: 
,208 65 .0072 
.147 100 ,0042 
,104 160 .0026 
,074 200 .0021 
.074 200 ,0021 
Totd" 
·[ll,!t~ l~ .::I~I •• ·, •••••••••••••••• ~ ~: 
THI[ W . S. TYLE .. COM,.ANY. CLEVELAND. OHIO 
f\t,. J.R,O, '--41.. 
I ----
Maehine----l:t C (;) \I~y bfL Missouri School of Mines and Metallurgy OPERATING DATA. 
Experimenter .. me-C. r-t ~_._ ... _ FLOTATION LABORATORY. 4"")- 0 :3 -::<"0 D "j vY'-
\-...... -r:-.. ?--.; .. :i:.::,.:---- ---'v!~ "::> i ~ - PyO b l~ WI:S I., r-l",-f""G\-+u) ~- ~; I 4 Dv- \ 
ORE ==i~tii:~~~~= =~:::~~:.=::~::::=~.~_-=.~:~==~~=:.=.-~:==~~~~~~: .... : ....~~.: ... ~ ... :::-.==~ ...... ::.: .. :.:.:: ..... ~::~f~;··:::: ~:;::~-.~ :~-..~=.:~:-.~~ 
==39.£~5:~:~;a=.~ --.-.. ----.----.. --.-.-.. -...... -.-... --.. --.. -.... ---........ -............. -...................... -.............. 1 .................... -.-...... -- ... -.-.. - ........ -.-........ . 
J OIL I REAGENTS I FROTH 1 REMARKS 1 RESULTS /o//s 1----
TestN"I No.1 AIM. I Kind. Kind IAmt.! IHnd IAIm. . Wt. Per Ct. Wt. Per ct.1 Wt. iper Ct. Per Ct. Ext. 
4 d· #t! " ;Yo e. 5~~/1 o,..,~ /f '>httTJ/ j,vbJk- I, / Cj.~ ~ 6.s-
-........ - ... r?..!..!?!. ....... t?.~ ....... _1J..if.~ .. ~···--·1-····~·····.-·········-·- ............ .... T!!.(.!? .. :?..!!..!!..~ .•..... -'!...9...fr..Q~ .. ~.q§.; ........ •........... _ ................ - .. -""""""'- -.............. _ .......... _-................ -... --....... ---............... . 
-=- -.--- .!:-~ _~~Ul~~~_ ~;" f}~ -1~:· .. ··--·~~'!;"~=~7lt;f;J1:5~· ... ~-: .. ~;: ................. -........ -.... -....... -1-~~- -.-.... -- ... -.. -.. 
i-..... --·-··- _ ... _.- ...... ~-~!:: .. ... r..'!?~:. .... -'::.!~ ... ?. !".d.~_ .r.. ................. .-................. f:-p.:!1z. .. -:: ... ~~:;;x.~.~t: ... ~.~.E.4. ... ??!.·;z, ........ -.... ~ ....... - ................. --................................................................ _ .............. _ ............ __ 
7 #-'7 d. c/., No fzfr.- (~ 5h?,o.11,6 .. b6'1ls - J:~"~ Q~7. z. <7- / fs- c::. o 
... _ ..... - .. -... "."'.'.' ....... -.. _ ....... _._._ ...... - ..... --- ........................ _ ............... ·~!:.t:JLt.t!1 .. ···~·~·t;:.6.····C?-:? .. ~·rl.·,· .... ····· .. ······· .................................................................................................................... - ............ .. 
<6 ~/f" c/o do IV P!~ ~o~4 hv/:,b/e. p;,of1, ;;P~,~ Z4." /.6j-
.. _ ................................ _ .... _ ....... _ ......... __ ..... ~ .. !. ............ -..... ~-.. ~.:'::::!.: .. ... ~ ..... <:: ........ ~.(.~!!::.!:/!..L: .. Y...P..q.':::.t;::J.!?~ .~: ........ -- .............. _ .. -.' .. ' ... ' ... '" .............. _. . ....... --....... -........ ___ ............ _ .......... _._ 
q JFx~ d do ~ b FO'j o~'t-l/i,me.d 5'~~cI :;;:: 0 3Z' o Z· O.,J-
1_._ ..... __ ............... '._".' .............. : ..... _ .... _ ......... _ .. ___ .... ~ .......... _ v#/.!.1!!-.1; .~ ........ _b.::.~_h ~.~ .. ~ ... f!..J:!..~ .... '!!!.~.: .. h.1.l!.~h. .. !r.J.!.!J.. __ ... _ •••••• : ............................................ _ ................ _ ................................. _ •••••••• _ 
I ,_ 5/??A// .bvbbk5- e,/e'7!J-o-rJ, ?..LJ-S- ............ . 
I 0 E -I AI / n '5" . -/ I . -"7 3 tTT· "3, <::) 
- 'Y (!J I ~f7--r;.., tJ.:z. La 'c/m. ".-/ G- . .A... 
1-
14 TQ 0; / No I IYo " do «:<4 {foot- · S- IT " I. "L . ---._- .......... . 
r····-·;~ ~= .. ::::.~:;~;~~ ~~:: .... ::::~~=::::.;?~~::.:'~:~:~: i_~~~ =-_::::::: ::::::::::::~ :::::::~:::= ~r~ : .. :::::::.:=~: ... = 
J..i h tJte-4 c.one. ~~ql'/6$'~b/~s '1 105- ... - ...... - ............ _-
/ 7 -.-.... -tf.~...l(!.!'!.~:.JX~([}.· L'Y.'3..3:..~_ '3 -.-... - 77.1rfif;:.J.~~';;;:S;~~~·':r·!:J- ~i S" - ............... - .•.................... --. ~~ ... - ...................•...... 
L .. :' .. :,-=-.5:::;:;~:·~-';;-·---~~· .. _":~..21~~ __ ._.I!.!.~~~~~~:...-:."~~.t~.~'.:~ ...... ::.- -..... :~ -~ __ ................ 1_ ............... 1_ ........ ____ ~ .. ~.:_. _ .............. _ .......... .. 
Missouri School of Mines and Metallurgy 
FLOTATIOX LABORATORY. 
OPERATING DATA. MaChi~e ..... _ ... :_ ...... _ .. _ ..... _. __ .. __ . ___ ........ 1; 
ExperImenter __ ..... _._ ..... ___ .. _ ..... _._ .......... , 1-----------------------------------------------------------1---------·1--------)--------
ORE 
------- --------11-······-·-- ---.---.......... ---.-.-.-----.. ------....... - ................................ -.... -.- ................. -......... -.......... - ............. _ ..................................... _ ............ _-
_._-_ ... _-----_._--
I 
OIL I REAGENTS I FROTH I REMARKS 1 Cone.. RESULTS 74 (Is 1----
TestNo No. I Amt. I Kind. Kind IAmt.1 Kind IAmt. . Wt. Per Ct. Wt. Per ct.1 Wt. Iper Ct. Per Ct. Ext. 
,q .. --f~.~4L- .. ~{~~f-c.~F!.D..'~" g",? .. ·-·JI'':?;~·~:.Jf!~i~~;vf~:ft~- -.3j-~ .. ~~'I-'''' .. - · ...... · .. -·1-· ........ · ... -..... --; ........... -.......... -~ 0 .. --- -r~£:.. _lJ£!:.i ".P..:.!....... ..... ~ IV?..!. ~.-J--- ... --- f.~:::.~.::.(; '1l.:;~~::5. .. -. -.-.. ~ -/.:.[. .. !"? .. -..... - .... - ............ -.............. - -.~: .... -............. _ ........... _ 
-... ~ .. !..- _ ........... ~~ ....... - -.:. J ~-r"- ..... ,,~~ E ...... I~nslv ':~/'" -W{j¥f:~7i~~~;;k;.= ..... --.~:.~ .... ~.,: .. ~ -.-.......................... -........ -... -... =..... .... -.......... --
~ l.. .. --.?t-~s. .!J-=_~ ~ 1......_ ...... !:.. A& / .. .E.-!- 7,f:. ~.... ../I!..~_~!?P.z .. ~.i;Z!r~.0..~,-:.<!.!.fL ... '?..~.::... !._'!:.: .... ___ ... _ ......... _ .......... __ _ .... :.t!. .... .. _ ............. .. 
~ ~ .... _._ .. ~_~ .. ~ .!..LC;!i .... ~d.0..!... :!'~~ ... ~ ...... v;!~ ..... ~ ..... ~~~~~~f-;~eit.~~~~ _~~. _~_~~ ....... _ .. _ ........... _ ....... _ .....~ .. ?~ ... _ ... __ ........... . 
_. __ ..... - ...... _ .... .. f.~ .. t:tE .. lf!l.~_~!._ .. ~:!!. ... .!?:!...tl.~ .-:!:..£. - .. :.=- ............ ... ~-~~.~-~.:c .. :(. .. ??.!.:~.~~fZD!!.t: ... _~.1_.~.~: .. 1. ................................... - ................ -!:~~_ .......... __ ......... _ 
~ h-'!.Y; 5,"4// .b.,tb/~s - ~ '..7 I z 3~7 I. 0 
............ . !.~l~.' ........ ~.L .. _-f:P.. .. 3..9.~ .... -.:.~.~-~ .. ~: .......... -...... --- .. -....... 1:f!f.i£. ... q-~1:..r/ .. !.?:?(.'7..~ .. ~~I ......... -. ...... ~ .......... -........ : ... -............. --................. - ........... -._ ..... ~ ....... -..................... _ ........ _ 
~ b ........... _.~;.. .. ~p .. I.~.~;;. .. _ J.: .. ~~~ ............ -~~ --...... f?:~~~t1!fi-~~· -.. ~£ .. ~~:; ........................ - ............... L~ ............ -.... __ 
_ ....~.7. .......... _ ...... _ ........... _ .... :_~ ... _ ....... __ ........ ::. ...... __ ............. _ .. _.::"' ............. _f(Oli'f: .... ~-r.?.~'.!2~XL.· ... q~.~ .. ~.':!.~ ... _.?:.:..'i-.. .. .. ~.~ ... _ ................. _ ................ _ ............ _ ..... ::...~~ .. __ ........ _ ........... _ 
?G ..I "'Z. ~/o t/tt'7 ~~" S;c;. "h? -/ -'7? ,,,,- 1 0 '2 c.1 40 
h lJ Cf.> c> /Yj ~ 60-4 co~c . 7 • vv. 
~ q ~:=:= ===~.=:=~;..:.~~~~~.::~ !='::::::-.': ~~~ ......... : :tl/fl;":~~;i;';tZ:~~ i:~~ :~~~;~. ~":::.::= .. ~~=.:-':= ~.: .. ~"= :.~:':~~. ~:::::=:::-.=~ 
3.0 4fI/ C "Vo ~o,.. :;;;'c"v~ o//'.f7h-tn?~""'. /,~J- /~yO -
-;-; - ''''''-r.'~;r t;-:;·;·- ~fJ"'''-'' ............ ""'-;0: ··· ...... ···· .. ;-;f::f5-:;~ ;;'-;Zr;;; -~'7"" .. ;;:;;.:. -............... -............ -................ ~.: .. -.-.... ---.-.-
.............................................................................................. _ ..... _._ ........... .... ~.~_~.~._ ....... 5...~.g,.(L ... q.~ ... : .. ............................................ ___ .......... _ ..................................... _ .... _. __ . __ ...... _. __ ........... . 
3"? CS /"LA"'-; J--<) V>-? r;, <:;£,5. /yp ,5qh?~ - 6r/;- y-/~~< Y //oo-{ .3/.} ..cr6. l' /, 7 J -
'- <PvtZ. 5. ~ 
........... -............... if .. ··················· .......... - ....................................... --.- ...................... -...................... -...................... -....................................... - ........... _.-. - ............................................... - _ ........ _ ............. - ............ _ ... 
~3 7f-;V ~';qtq-174~~c... /f'oP? %~t,t;Sc,v'~r{fOQ-r /1'17 ~3f 2.4 
...... __ ..... _ ....... _ .._ .................. _ ......................................... _ ....................... _ ........... _ ............ .............. '6. ...... ~ ..... !:r.I_.tt~ ....... _ .................. _ ...... _ ................ __ . __ .••• _ ............... _ ............... _ •...•.•...••• __ ............. _ .... _ .••.•.•.... __ ..........•. 
C :;.-fre ... Ol} ¥(J 11 ~: ~ ~ o~/v ;,~/4 r171'1 tt,q/ 1.0 Z /:,., /. J 
-'-"- ...... -._ .................. _ ..................................... - -........... --_ ....... _- ........... -............. «-:.f!. ...... !Zg. ...... ............................................... _. - .......... _ ............ -_ ... - ........ --- _ ........... ___ .......... _ ............. _._ .... __ _ 
~ 5 ~,...rr') (!),', /f''''1 I;:;::;'oy Sc..u-:;;f/eu~t ,u 171 I.~..r /J'l..u:f, "" .. , :z.."'41~" -, 
~ ...................... _ ................................. _ ....... _ .......... _-.............. -'Ii-: ............ "5;;;;/i~': ij,;;' ";-;"':":;'j':-;;': +";'-' _;O_;;~q __ ........... _ .. -............................ -... /~;;-:;;:;. ............ -.............. . 
i _ •••••••• _.- --- ......... _ ................ ., ... - ....... _ ..... - ...... -_._-- ........... -.-••• '-_ •. - ........... •• .. ~~·~ .. *:.· .. 1I':!/L~.-# .. ~-':!..t;".~ .. ............ _ ............. - ___ ._ _ ............................. _.0. _ ......... ___ ............ _. _ ......... _._ ........... . 
D1 .......... +' __ ." .... """" .. 'L" ........ ..-- .!>I tnlln t 11l D 
M~chine ..................... _ .... _ ...... _ .... _ ...... _._._ ........... : Missouri School of ~Iines and Metallurgy OPERATING DATA. 
~xperimenter ...... _._ ...... _. __ ...... _._.......... FLOTATION LABORATORY. i 
, 1-----1-----1-----
l':::::::::::::::~ :::::::::::::::::.~::::::::::::~::.~::::::::::::~.:: .................................... -............ - _ ................ _ ............................ -- .................................................. _ ........... _ ........................ \ ............................ 1 ........................................................ . 
o RE i::::::::::~~::::::::::~·:~::=.:::~~~~:::::::·:J:::::·:~:.~~::~::~:~:: .. :::-:.-:. ·:::·:····-~:~:· ... ::.:.-·....:::t:·:·~· : .:::.: .. :.:::J:~::.: ...... ~: 
\ . OIL REAGENTS FROTH i RESULTS: / a , / s I 
TestNo l No. : Amt. I Kind. i KiHEi IAmt.: KindAmt. REMARKS. I Wt. Per Ct. Wt. iPer Ct.j Wt. Per Ct.;-Pe-r-C-t-.-E-xt-. 
31..I.C:::':>\~<I.v..'(,,~~.'?; ......... -. : ..... ·~·:t ;~.;~~!/ -; ;, }/~f;:; ........... ' .J .. ~ .. . ~::.:.::: -..... -- 1_ ........ _.1_ .... -: ....... _ i~!.: .. !?-. . .... -............ . 
........................... ....... -......................................................... -... r···········' ................. , ........................ -........... -: ..... -:... .................................. ; -.· ...... -.·1· ........ ·· ...... 1·· .. · .... ··· ........ - ............. -.. -.-.- - ............ -........... _-
43 ............ ... -.. -L.rC! .. ~~~c! .. ~! ... -I.L~'?:t:~! t:;:li£;:;;iU.",~;!o!-..i"{~.~.. -.. --~.'iJ~~I.:.~I ......... -...-.- _._. __ .... =_...._ ............. . 
I!...ClT$ t-tPoT'-' I I ¥o~e.. ! j,??~// ~"v~ ~ VI-?,;". 2. z 2~ 31 
_ .... ;.~ .••••••••. :. ~·~~:··~~:.;:~f;~~:~: : ____ ~~~ .. :::::::::i.:.~~; ~:.::::::: ::.-~~~;:;~;~~~~!;~~t::·.:··: 2~: ~~·.:~.·I: .. ·:::.·. :::···::···:.::·I·::~::::=_ ~I:=: .:: .. ::.:::: .. : .. :::::::: 
44 do 5o,i h';Y/1 Itt _<'~~//7GU~{YOr. 1.3& -ZSC 1.7~ 
.......... ...... ........... .. ................................................................... _ .......... --.- ............ · .. ·~ .. -;:·~/··!:?l .. ··;5,·'!?:~ .. · ...... I:':!:?.·~·t..·?.·:· ............ -_ ........................... -. ................. ................ .. ................... _ •••• __ • .. .............. _ .......... .. 
S--o c/ D ~ ~h~ I"n t! ...... I ~"c T4 __ --
/(1.- (/ ~ C- Vl L r:;;;::i oIP// +c.):5_ -., p/~ -
. ...... . ......................................... -.. ................ . ......... i .. · ...... ···-· .. · ..................... ~ ........... --............... · .... ·7 .. ---·--.. --· ........... _ ... _........ . .............. I ................ _ .......................... _ .. - _ •.•..•• _ ............................. . 
. h.~/.. .. .. .....~. a '!if ..... ..... -.... -- .". -.~.~~, ..........=;?-/:!;.~~ :,~:i~~;~l--~i~ ~~.~... ....-.--- -::~~ _................ ...  
~~ ...........~~ ~~~ .. ~'C ~{;;... ....... --. . ........ - --.... ~.:~ ~ ... J2;~ .. f-:;ibf: .. !.i:f....;;. ~~ ...!.=-. /~~:7. -- ....... -. -........... -...-.--.-. ..!.:...~. ...... _ .......... __ _ 
-... :~~ ......... -: ·.·· .. x; i..~.:.~~.::j:'. ~=~~~: .... :.:. ~:;~I::::·· J.~~!..~f;~~~~~~~.~ ... ~ ~i ..... Ef;~ ~ .••.••......• : .. : ..... : ........ ::==-~ ii: .........................  
Pl.,.· ... ; .... ~, ...:1 .... " .. L .... " ........... 1',)1 1RI\l\ 1 "Is.! U _ .................................. . 
Machine, .................................................................... . Missouri School of Mines and Metallurgy OPERATING DATA. 
FLOTATIOX LABORATORY. Experimenter ..... _ ... _ ....................................... . 
-----------------------------------------------------------1---------11---------1--------
1-.. ····· .... ······ .... ·· ...... ········ .... · .... ········· .... ······· ... 
i I··· .. ··· .... ·· .. ·· .... ··· .... · .. ············ .. · .. ·············· ....................................................................................................................................... , .. 
I 
ORE 
I .................... ____ .. __ ....................................... _ ......... _ ... ___ .................. _ ........... _~. __ •••••••••••• _ ••........•. __ ............... _ ••••••••• __ .•.•.. _ •. __ .• __ ........ _ ........ _ ....... . 
I :::::::::::::::::::~~- ::~~:::::::: ::::::::::::--------------------- ---------- -- ----- -------- -- -------- ---------------- ------------------------- ---------- ------------ ----------- ---- --------
I OIL I REAG~NTS ~ROTH REMARKS. / Co I? c. RESULTS . c; I Is / ___ _ TestNo No.1 Amt. I Kind. I Kind IAmt. Kmd Amt. Wt. IPer Ct. Wt. Per Ct. I Wt. iper Ct. Per Ct. Ext. 
5(;; I v ~ 1 r;."'1 J-tYi7· S-??Q// ~v,b/.e .rrD~ \.3 I 4: ,., I I ~ 
............ ······ .. ·~l· ~ .. ~.~.~~~ ..... ? ........... ?.-. ~ ........ .......... ::: .. '_"j.'?.~ ..... .:1 .. CI:f..:f.:..'!,,2 ... ~ .. ':'.!!: ... ~.~ .. c: .. ~ ............. ........... I ........ ~ ....... _.? ..... : ............. _. _ ............... _ ................ -.!~:(..~ ... _ ......................... .. 
5~ t3 '7 tZ -/Is F/t!'J 0, / No / t1'6P e.. ..5;?7q II Q i?-7 0 c.o '77 0/ /~oo,- I . 4- /[;; '1 : /,0'J 
...-. ................................................................................................ _ ........................... ..... J.r..~ .. 4..~ f·! !? .. "!..t: ....................... ··· .. ·· .... 1···· ............................ - .................................................. _ ............................................ . 
~ q ';:;-0 /¥oz. HOI e do _ B€!-if~r Cone. 1 / .4- -Z-.6b I, z.)" 
----:~--:::::---::;~--~-~::;~ :L~~-:~?~.~: ::--:-i~t( ~=:«c/~;~~~~$;~~:::. ~~:~T:~i I ~-:------- :-------.:--~: ::::::~~:~~~ ::~-0~ :-~------:.-~:-:--:-:.-: 
..................... _ ........................................................... - ............ _ ............ -.............. .. 5·!::.EJ..···· .. ~ .......... · .. ·'::? .... • ................................... _ .. · .... • .. ·····1· ...... · .... ···· , .............. ·1 ........ ··· .... - ............ _- .................. _ ......................... .. 
bl... Pc. /]c O/'·~tL. 4 5r?-7q// 0/--77 ~ <--"7-10;/;)0 0 ." q 01""' ZO,7 I I ,7-0 
................................................................................................................................ , ........... ... j .. -(fi.d....rr. ... f-..!..l?.~.r. .......... ..................... _.............. .. ........... ··1 ........ · .... · .. ·· ................................... -.. _ ....... _ ............. _ .......... _-
/03 "IX f c~<; /7'~5 C..-./t4 e 70 /~ de-I be> eel ~ L k C!..+7.6 ~- SL--no // 4. J 40'i I -Z I -Z 
I 0 4-::: __ ~:~T_t~r._~~~~'~:-~-t!:::-::-:::;I_::::::-~7;.~:~;~4l~1~: ___ : __ : __ :~:~:i~ ~~~~~ .~-::::_-_::~- ~_~ ___ :::~:~ ~:::::::::-~ ~?~_~~~ : __ :--_:::~:::::::= 
_ ........ __ ..................... - .... _-_ .. _-... ------ .--.... -- ...... -_ ..... _ .. -_ ......... -.... - .... - -------_._ .. _-_ .................. _ ............. _- ---------_.- --_ ........... -_ ... -------_ ......... _ .... _---_ ...... ----_._ .......................... _ ....................... _-_ ....... __ ....... - --_ ........... -_ ... ---.......... -.... -... _----............ _- .............................. --.......... - .............. -.. 
---------- ----------------- ----------------------- -------------- --------------- -- ---- ------ ---------------- ----- ------------ ----------- ----------- ------------ ------------ ----------- ------------ --------------- ----------------\---------------- ---------------- --------- ------.-- ------------- ------------- -- ----------
------------ --- --------- -----------.-------------- ---------------------------- ----------- ---------.--- ------------ ---------- --------------------- --- -------- ---- ---------- ------------ ----------- -------------- -------------- -1--------------- ---------------- --------------- -------.---- ----------- --------------
-.---.------- .----~-::- ---~-~~~:~:----~~-:---:::-~-~~::----- ~~:::~= :~-:--:~ ~~:::-:=-:::---::~:-::::--~---~-:~-:-:~~:-:~:=: :-------:-.------::-:-:-----:- ::::-:-:-:: -:--::-:-J::::-----~- =-----:::~--. -:::~:-.:::: :--.:::_:::~-_ ~-.:_:-::-=_: __ := 
.................. _-......... _ ............................................................................... _- .................. _ ......... -..... - .............................. -......• -................ ~ ........... -- ....... -.-...................... -...... . 
............ -...... _ ................................. ' ................................................................................................. . 
---.. -.. _._----- -_ .................................................... _ ................ - ...... _._-- ......... -.... - ....... ~ ... --




'--_____________ --"_.....jjllllll-____ ~ hI'/-




M '" SOLJ~l S" ... OOI.. OF- MINES 
PLOTAT10N MA<:l-llNE: N9 ~. 
IT I 
I 
The oil ohowing the beet individual selective 
properties is NO. 53 Eucalyptus Oil. 
The oil showing the beet frothing qualities 
is NO. 22 Special Pine Oil NO. 1580. 
The beet eel ector wi th frothing quali tie e i e 
the same ~.8 the first mentioned, NO. 53 Eucalyptus Oil. 
The best frother ~1th selective qualities is 
NO. 54 creey11c Acid. 
Errors may have occurred due to anyone or 
all of the following conditions: 
1. The rrachine is of wood, and portions of the 
oils are often retained in cracks and exert 
an influence on the action of the 011 in the 
next charge, which influence may materially 
affect the experiment. 
2. The me thod of sampling. 
